INTRODUCTION
Epstein-Barr virus (EBV) affects the pathogenesis of various tumors. EBV may play an oncogenic role in nasopharyngeal carcinoma, Burkitt's lymphoma, sinonasal T-cell lymphoma, B-cell lymphoma, and Hodgkin' s lymphoma (1, 2) . Primary gastric lymphoepithelioma-like carcinoma (LELC) resembles the histologic pattern of nasopharyngeal cancer. It is reported that over 80% to 90% of gastric LELC demonstrate EBV infections (3). LELC of the stomach is a rare type of undifferentiated carcinoma with an intense lymphoplasmacytoid stroma, which was first described in 1976 (4). Histologically, primary gastric LELC demonstrates moderate-poorly differentiation with prominent intratumoral lymphocytic infiltration (5, 6). Patients with EBV-associated LELC have a better prognosis than those with conventional gastric adenocarcinoma (7). The incidence of this tumor is less common than the conventional gastric adenocarcinoma. However, this lesion reportedly constitutes 7% to 16% of all gastric adenocarcinomas (8, 9). 
MATERIALS AND METHODS

Population
This retrospective study was approved by our Institutional Re- and arterial phase enhanced CTs, the scanning range was from the xyphoid process to the level including the whole stomach.
CT scanning parameters were as follows: for 16 detector rows, a beam collimation of 1.5 × 16 mm, a pitch of 0.938, kVp/mA 120/300, and a gantry rotation time of 0.75 seconds; for 64 detector rows, a beam collimation of 0.625 × 64 mm, a pitch of 0.891, kVp/mA 120/300, and a gantry rotation time of 0.75 seconds;
and for 128 detector rows, a beam collimation of 0.6 × 128 mm, a pitch of 0.6, kVp/mA 120/300, and a gantry rotation time of 0.5 seconds. Isotropic raw data was acquired with a slice thickness of 1 mm and an interval of 1 mm using MDCT. Using these raw data, transverse images were obtained with a slice thickness of 5 mm and an interval of 5 mm; the coronal maximum intensity projection (MIP) images were reconstructed on a workstation with arterial phase contrast CT scans, and coronal and sagittal multiplanar reformation (MPR) images were reconstructed on the workstation with portal venous phase contrast CT scans.
Each MIP image was obtained at a 30 mm interval with a slice thickness of 3 mm, and each MPR image was obtained at a 3 mm interval with a slice thickness of 3 mm.
Imaging Analysis
All CT images were analyzed retrospectively by two radiologists in consensus (with 7 and 12 years of experience, respectively). The qualities of all CT images were adequate for image analysis without artifacts that could hinder correct image evaluation. The reviewers evaluated tumor detectability on CT images with the aid of two-dimensional reformatted images (coronal and sagittal).
Second, the number of tumors was recorded to evaluate multiplicity (single or multiple). Third, the following items were analyzed: tumor location, long diameter of tumor, gross appearance, tumor thickness, tumor margin, presence of round edge, contrast enhancement pattern, and degree of contrast enhancement (12). The location of lesions was classified as upper, middle, or lower third of the stomach. The long diameter was measured in mm with an electronic caliper on CT images. The gross appearance of each mass lesion was categorized as 1) polypoid, defined as an intraluminal growing mass; 2) fungating, defined as a lesion with a focal wall thickening of more than 1 cm, with or without a depressed area; 3) ulcerated, defined as a depressed lesion with a wall thickening of less than 1 cm; or 4) diffusely infiltrative, defined as a lesion involving more than 50% of the entire stomach 
RESULTS
Clinical Characteristics
The mean age of patients with EBV-associated LELC was 58.18 years old (range: 34-82 years old). Male predominance (male to female ratio = 35:9) was seen in patients with EBV-associated LELC. Multiple lesions were detected in only three patients with EBV-associated LELCs. The most common location of EBV-associated LELC was the upper third of the stomach (n = 28; 63.64%).
According to the 7th AJCC classification, TNM stages of EBVassociated LELCs were T1aN0M0 (n = 1), T1bN0M0 (n = 21), T1bN1M0 (n = 3), T2N0M0 (n = 5), T2N1M0 (n = 2), T2N2M0
(n = 1), T3N0M0 (n = 6), T3N1M0 (n = 1), T3N2M0 (n = 1), T3N3M0 (n = 1), T4aN0M0 (n = 1), and T4aN3M0 (n = 1).
Lymph node metastasis was seen in 10 cases (22.73%) of EBVassociated LELCs. The clinical characteristics of EBV-positive LELC are summarized in Table 1 .
Radiologic Findings
Detectability of the tumors was 81.82% (n = 36) in EBV-associated LELCs. Eight cases of EBV-associated LELCs were not detected on CT scans. The long diameters of EBV-associated LELCs ranged from 6 mm to 90 mm (mean, 25.83 mm).
Fungating lesions were the most common type of gross appearance; 24 patients (66.67%) presented with them (Fig. 2) .
The second most common type was ulcerative lesion, which was seen in 9 patients (25%) (Fig. 3) . The polypoid appearance was demonstrated in two cases of 44 EBV-associated LELCs (Fig. 4) .
The infiltrative lesion was the least common type of gross appearance, as only one patient showed that type (2.78%).
A high percentage of cases showed the presence of uniform peripheral thickness in EBV-associated LELCs; 32 patients (88.89%). wall (13) . As another morphologic criterion, the peripheral thickness of the mass was recorded as uniform or variable (14) . When the periphery of a mass had a uniform thickness of within 10% along the horizontal cross-section in CT scans, the peripheral thickness of tumor was considered as uniform (Fig. 1) . When a tumor had a well-defined margin, the reviewers recorded presence or absence of a round edge on the CT scans. The tumor location, multiplicity, long diameter of tumor, gross appearance, the presence of uniform peripheral thickness, and well-defined margin were correlated with histologic specimens that were confirmed by a pathologist. The contrast enhancements of the tumors were classified as of a homogenous or heterogeneous pattern. The degree of enhancement was classified as high enhancement (tumor attenuation was higher than that of adjacent normal gastric mucosa), moderate enhancement (tumor attenuation was comparable with that of gastric mucosa), and low enhancement (tumor attenuation was lower than that of gastric mucosa) (15) .
Reference Standard
All surgical specimens were evaluated by one experienced pa- The most common pattern of contrast enhancement was the homogeneous type as shown in Table 2 (n = 32; 88.89%). Four cases of EBV-associated LELC showed a heterogeneous pattern of contrast enhancement. The most common degree of contrast enhancement was moderate; 25 patients (69.44%). The second most common degree was high; nine patients (25%) with EBVassociated LELCs (Fig. 5) . The low degree of contrast enhancement were seen in just two patients (5.56%).
DISCUSSION
EBV-associated LELCs developed in male patients (n = 35) more often than in female patients (n = 9). The results support a previous meta-analysis (3): the incidence of EBV-associated LELC was four times higher in males than females but that of conventional gastric adenocarcinoma was twice as high in males than in females. The mean age of patients with EBV-associated LELC was 58.18 years old (range: 34-82 years old). To date, the prevalent age of EBV-associated LELCs are controversial (16, 17) . The peak prevalence of conventional adenocarcinoma is known to be between 50 and 70 years old (18) . Thus, this may suggest little age difference between the two groups when compared with our study results.
Multiple lesions were detected only in three patients with EBVassociated LELCs. Previous researchers reported that EBV-associated LELCs tended to be highly associated with multiplicity (9, 16). But, in our study, multiplicity of LELC was seen in only few cases. Lymph node metastasis was also seen in a small percentage of cases (n = 10; 22.73%). According to previous reports, EBV-associated LELC showed association with significantly lower T stage and lower N stage as compared with conventional adenocarcinoma (19, 20) . One study showed 37% (n = 46/123) of N0 cancers in EBV-associated LELC group compared with 6.4% (n = 26/405) of N0 cancers in the conventional gastric carcinoma group (19) .
Detectability of the tumors was 81.82% (n = 36) in our study.
In previous reports, the detection rate of gastric cancer using MDCT ranged from 86.5% to 100% in advanced cases and 32% to 96.7% in early cases (21-23). The most common type of gross appearance was the fungating type (n = 24; 66.67%). The second most common type of gross appearance was the ulcerative type (n = 9; 25%). The polypoid appearance was demonstrated only in two of the 44 EBVassociated LELCs. The infiltrative lesion was the least common type of gross appearance. The results of our study support the previous research (11) which found that EBV-associated LELCs
In our CT imaging analysis, the most common location of EBVassociated LELC was the upper third of the stomach (63.64%). The results of our research agree with previous reports that EBV-associated LELCs occur more frequently in the upper third of the stomach (1, 17, 24, 25) . As for conventional adenocarcinomas, they were reported to be located more often in either middle or lower third of stomach (19) . whether additional tests such as EBV-ISH are necessary (19) . A recent study (19) including 123 EBV-associated gastric carcinoma cases showed that 18 (14.6%) cases had histologic features that were pathologically indistinguishable from conventional adenocarcinoma in terms of H&E staining.
The most common pattern of contrast enhancement was the homogeneous type (n = 32; 88.89%) and the most common degree of contrast enhancement was moderate (n = 25; 69.44%).
Park et al. (13) reported that the most common enhancement pattern and grade of conventional gastric adenocarcinoma were a homogenous pattern and high enhancement grade. However, to date, there is no report about the patterns and grade of EBVassociated LELCs.
There are some limitations in our study. First, our study was a retrospective study, which could have inherent selection bias.
Second, our study involves a small sample size because there were a few patients who had undergone EBV-ISH tests. LELC constitutes a small percentage of all gastric adenocarcinomas and EBV-ISH tests were performed selectively by pathologists when EBV-associated gastric carcinoma was pathologically suspected. Widely available and relatively accurate EBV-ISH (8) was used as a standard value and untested cases were not included as some EBV-associated gastric carcinomas may show similar pathologic features as conventional adenocarcinomas (19) . To avoid bias in our study, EBV-ISH negative LELCs and EBV-positive conventional adenocarcinomas were excluded.
In conclusion, when a patient shows radiologic features, in- 
